
Review of the Hatfield Customer location approach

• ASSERTION:
• Dec 11th Paper was in error in regard to Metromail data

• FACT:
• BCPM Sponsors developed that paper based on Metromail responses

• Attached are Metromail documents
• Used to generate the Tables
• Invoices of the Data we were able to buy
• The Metromail memo indicates that their data only contains White page listed addresses

• This then omits Unlisted numbers which would make the 74 million records
understandable

• Highlights the fact that the data is proprietary
• We followed the limited HM5.0 documentation
• Data is expensive
• Data is suspect

• We went to their source
• Even Hatfield filed Metromail numbers do not match

• Ex-parte lists different state totals as well as national total (98.2 versus 98.8)
• Dec 11th paper has been updated to incorporate latest HM5.0 data and latest analysis

• The Metromail database of household addresses used by the Hatfield Model developers does
not include the address of every housing unit in the country. In fact, the share of total U.S.
housing units for which Metromail has an address is smaller that the figure touted by the
proponents of the Hatfield Model.

• An "address" in the Metromail database can be a P.O. Box or Rural Route. These addresses
cannot be accurately geocoded. Hence, the number of geocodable addresses is smaller than
the number of addresses in the Metromail database.

• The Metromail address database contains both urban and rural addresses. The share of
housing unit addresses can be substantially smaller in the rural areas than in the urban areas.
Moreover, the geocodable share of housing unit addresses in rnral areas can be even smaller
given the preponderance ofP.O Box and Rural Route addresses in rural areas.

• Since it is more likely that a large share of Census housing units cannot be spatially located in
rural areas, the Hatfield 5.0 customer location algorithm is reduced to an arbitrary algorithm,
one that simply allocates locations that cannot be geocoded to the perimeter of the Census
Block. This arbitrary algorithm is no different from the arbitrary algorithm in version 4.0 that
allocated most of the low-density, Census Block Group housing units to 2 to 4 densely packed
towns.

• Since Census Blocks are very small in the wban areas, geocoding of customer locations in
urban areas does not add much insight into the cost modeling process. In the rural areas,
because of the low percentage of housing unit locations that can be accurately geocoded,
geocoding is also not very useful. Hence, the only value added by the Hatfield Model 5.0,
over version 4.0, is its use of Census Block data.

• ASSERTION:
• HM approach is more accurate than BCPM

• FACT:
• Assumption that Geocoding is more accurate is misleading.

• They state that Geocoding is accurate to 6 decimal places
• This is -4.5 inches ....WOW

• Where costs matter most for Universal Service funding is in the Rural areas.
• Geocoding does not work in Rural Areas

• Our experts indicate that Rural Geocoding will be successful-20% of the time
• Therefore, in the rural areas, HM relies on arbitrary allocation to perimeter



• Asserts that this is just as good as BCPM and may be conservative
• Fact, Customers and plant are correlated with roads

Correlation between BCPM CB road mileage and CB HU is as follows (Kentucky
data):

Density Range Correlation
< 5 0.78
5 - 20 0.86
20 - 100 0.93
100 - 200 0.93
200 - 650 0.92
650 - 850 0.91
850 - 2550 0.92
2550 - 5000 0.90
5000 - 10000 0.81
> 10000 0.80

• Fact, Perimeter will understate costs due to overstatement of
• Clustering
• Ability of single T1 cable to serve customers that lined up on the Perimiter.

• Fact, many roads are on the interior of a Census Block
• For the Total State ofKY, the Ratio ofPerimeter to Interior roads is 9:5

• That is, -37% are interior
• For the Lowest density group, this ratio increases to ??????

• Even if lIM assertions ofdata were true,
• Only geocoding 70% of the 90% of residential customers that Metromail claims to possess

• In other words, at most 63% of customers are geocoded to some unstated level of
accuracy

• Remaining are spread to perimeter using an undocumented/proprietary approach
• Even though 63% of customers are geocoded, these are typically the urban/suburban

customers from which as accurate ofdata could be obtained from Census data (Census Blocks
are fairly small in urban area). Given that the lIM 18k clusters have an assumption of equal
dispersion indicates lIM is less accurate than CB data.

• The remaining 37% of the ungeocoded customers probably represent 70-80010 of the land area
that needs to be built to
• In fact, for Albany and Vernon, the Geocoded points (16% of total for Albany and 67%

for Vernon) only represented 0.4% for Albany and 17% for Vernon of the total land area.
• See Attached.

• Early indications for Albany and Vernon indicate that the BCPM correlation in the rural areas «5)
is above 70% while the lIM model correlation's with actual SBC data is below 40%.
• The word early is used because the lIM values used in the correlation are based upon our best

understanding of the undocumented/proprietary HM preprocessing steps.

• ASSERTION:
• 1IM5.0 meets the 10 FCC Criteria

• FACT:
• 1IM5.0 Customer data violates FCC tenet #8
(8) The cost study or model and all underlying data, formulae, computations, and software associated

with the model must be available to all interestedparties for review and comment. All underlying
data should be verifiable, engineering assumptions reasonable, and outputs plaUSible.

• The Sponsors have tried to replicate, as best possible, the development of the lIM data. This was
filed in the Dec. II paper and has been updated with this filing.
• We are now told by the lIM sponsors (in their Dec. 23rd Ex-parte) we are using faulty data.

• We contacted the stated HMS.O sources: MetromaiL Centrus, and even PNR.
• We bought data from Metromail and Centrus



• There is no source code for the Preprocessing steps, including the clustering algoritluns
and the perimeter allocation of data algorithms

• Attempts to secure the data from PNR for INDETEC's review of the data was
unsuccessful.
• We were told that the data is proprietary.
• INDETEC even requested the swnmarized counts of the data by a higher geographic

unit (CBG) and was told that it is proprietary.
• See attached memo.

• INDElEC attempted to replicate the process by contacting Metromail and Centrus. However
we could not successfully do this
• We could only review the successfully geocoded points (which was woefully lacking).

• We do not know the approach used to allocate Households to the perimeter of the CB
• As you have been told, we apparently did not request the data correctly from metromail

as indicated by the HM ex-parte. Even though we have docwnented proof of the
nwnbers we received, the Metromail people dispute their own numbers. We would check
this out, but it is proprietary data that neither we nor the HM modelers have seen. PNR
cannot release this data.

• Too expensive
• Too unreliable, Metromml has disputed their own numbers
• Unknown algorithms still exists

• How do you apportion the Census block data to the perimeter
• How is clustering performed

• BCPM is based on Census data and all preprocessing algorithms are on the public record.

• ASSETION:
• HM states that their designed plant relies on actual geocoded points. In fact, they state that BCPM

grids are arbitrary while the HM clusters are based on actual points.
• FACT:

• HM relies heavily on Surrogate points. These points are fictitious, therefore clusters based on
fictitious items must be fictitious.
• Indeed, the placing of CB housing units on the perimeter may increase the models tendency to

cluster, where in fact, the customers may be dispersed on interior roads and would not be
clustered.

• Even if they were real, HM discards all knowledge ofcustomers.
• They assume equal dispersion of customers within a cluster
• Only items passed to the model are the area, aspect, and lots.

• Thus, ifclusters truly existed in HM Clusters, they are ignored.
• See attached pictures of Waterford, PA

• ASSERTION:
• HM assertion that BCPM overbuilds and HM is more reliable is false

• FACT:
• BCPM is only model to use the road network as a limit to any possible overbuilding.
• Results show that BCPM is more reasonable when compared with RUS

• KY and GA results are attached.

• ASSERTION:
• HM stated that the CA data remains incomplete

" ... ifAT&T and MCI determine that corrections to these data affect significantly the per-line
investment nwnbers reported herein, a revised filing will be made."

• FACT:
• We are not sure what this refers to but ....

• We did note that the HM only reports 457 Wirecenters for Pacific Bell, while the BCPM
reports 613. This compares to what Pacific has indicated should be -610. Upon further



investigation, it was noted that all Wirecenters from ENCTCAxx to LACRCAxx as well as
those in the alphabetic range from PLNDCAxx to RVRBCAxx were not used.
• Is this what would count as a significant event to AT&T and MCI.

• Other Items:
• HM5.0 relies on the V&H orientation for feeder routes.

• In Raliegh, NC, this is 33degrees off from the Cardinal Axis
• In Boulder, CO, this is fairly close to the Cardinal Axis



Waterford, Pennsylvania Wirecenter
Census Block Housing Unit Counts
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CLLI WTFRPAXW



Waterford, Pennsylvania Wirecenter
Hatfield Model 5.0
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Waterford, Pennsylvania Wirecenter
Hatfield Model 5.0 and BCPM 3.0 Ultimate Grids
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Waterford, Pennsylvania Wirecenter
BCPM 3.0 Ultimate Grids
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Hatfield's Remarkable Cardinal Points

As in previous versions of the Hatfield Model, version 5.0 runs up to four main feeders from a
wire center, in directions that differ by 90 degrees. In previous versions, those directions were a
true north, east, south, and west, reflecting the fact that main feeders typically run along streets
and roads, and that the most common orientation of streets and roads in America is north/south
and east/west.

But, inexplicably, in version 5.0, Hatfield chooses to run the feeders not in cardinal directions,
but along the V & H Axes: "feeder routes are assumed to emanate from the wire center along the
V & H axes" (footnote 45, page 44 ofModel Description).

Now the V & H Coordinate System, an elliptical projection created by 1. R. Donald of A.T.& T.
in the 1950's for convenience in calculating airline mileage between wire centers, is used widely
in the telecommunications industry for identifying point locations (the location of each switch in
the LERG is specified in V & H coordinates). But I have yet to see a town or city laid out along
V & H coordinate lines.

The Hatfield documentation makes light of the difference between the V & H directions and the
cardinal directions: "These [V & H] axes are rotated slightly clockwise relative to latitude and
longitude axes" (next sentence in the same footnote). SLIGHTLY??! It depends on where you
are in the United States. In Seattle, for example, it really is only slightly, while in Raleigh NC,
the V & H axes are rotated more than 33 degrees clockwise. The variation is considerable
because this is a different coordinate system from latitude and longitude ... and, in general, the
directions are a considerable departure from north, east, south, west.
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01%1: 12/04/97 USER ID:LIORDBO
ALYSON COONS PION!: 619-658-0669
***********************************.********************************.***********
****** CLI~ INFORMATION *****.
ATTN: ALYSON COONS
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* *
* *
SORT SIQOBNC&: DEFAULT
*
CQl!M!NTS:
*
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REFER TO COMMENTS ABOVE
*••
~J:OGRlPBY - SILICT BY S~TE/COUNTY:

~059 MZA~ER MT087 ROSBBUD NC08] HALIFAX NC193 WILKES
NDOe9 STARK uT039 SANPETE UTOSl WASATCH
** ** COUNTY COUNTS **
MT059 IIlW:IlZR 98 I.'%r~ IIT087 ROSEBUD
~ S~E TOTAL 1,446
NC083 HALIFAX 11,597Z~, "~NC193 WILDS
NC S~I T~ 30,969
NOO?3 DNSCI« 7862;'j{,"1 NDOB9 STARK
NO STAT! TOTAL 9,336
0'1'039 SANPETE 3,776 1

J
f,lO tr.rOSl WASATCH

UT STATE TOTAL 7,562
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*
*

N0073 RANSCII

*
*
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DATE: 12/04/97 USER ID:LIORDBO
ALYSON COONS PHONE; 619-658-0669
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ATTN: ALYSON COONS

IND~~~C INTERNATIONAL
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.* INSTRUCTIONS ••
TOTAL COUNT
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DEP GHOST RECORDS
•
•
SORT SEQUENCE: DEFAULT
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40,230

•
•

.. *
COMMENTS:

*
PROCESSING INSTRUCTIONS:

REFER TO COMMENTS ABOVE
•
*..
GEOGRAPHY - SELECT BY STATE/COUNTY:
MT059 MEAGHER MTDB7 ROSEBVD NC083 HALIFAX NC193 WILKES
ND089 STARK UT039 SANPETE UTOS1 WASATCH

*•

NOD73 RANSCI«

*•

•
*NC

NO
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UT

STAn TOTAL
STATE TOTAL
STATE TOTAL
STATE TOTAL

30,969
9,336
1,446
7,562
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Job Number I2239301 06103364

.,Creat ion Date .and 9fime. . . . . . . . . . . . . . . . .. 12/3/97 7: 04: 44 AM

. File Name ..... ~ •........................ NAMES

Diskette Number #1 of 1

Record Count 5863

Output:

MS - DOS command.... . . . . . . . . . . . . . . . . . . . . .. copy

File Transfer facility LanRes

End of record command CRLF

ComPuter language. ' ' : . . . . . .. ASCII

Record length. . . . . . . . . . . . . . . . . . . . . . . . . .. 184

Diskette Physical Characteristics:

Machine type Hewlett Packard

MS -DOS vers ion. . . . . . . . . . . . . . . . . . . . . . . . .. 6.2

Diskette type 3.5 High
double sided
1.44 Megabyte capacity
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